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1. AURWAL [l] gave a generalization of the well-known Hank4 
transform of order v, viz., 
(1.1) f(Y) =H”w) ; Y>= 7 (XYP J&Y) cm CJx, 
by means of the integral equation 
(l-2) f(Y)=fcMx);Yl=W 059cxY,“‘~~~ctx2Y2)g(x)~x, 
where J!(z) is the Bessel-Maitland function defined by the series 
(1.3) J!(x)= 2 c-e r! F(l +v+p) ’ y>o. r-o 
For ,u=l, (1.2) reduces to (1.1). 
The object of this paper is to develop a theorem relating this generalized 
Hankel transform and the Laplace transform. 
The theorem is then used to obtain new Hankel transforms of general 
order and the sum of the infinite series with evaluation of infinite integrals. 
2. THEOREM 1. Let 
(i) 4(y) be the Laplace transform of f(x), 
(ii) P(x) be the Laplace transform of P-‘/(t-l/~‘), 
then 
(2-l) wd =p s” Y”JWYP) 4(Y) $4, m > - 1, @p) >o; 
0 
provided the integral on the right exists and f(t) is bounded and absolutely 
integrable in (0,Z’) or in (0, r~). 
For p=l, we get 
(2.2) El&y+* C#(y2/2) ; x> = 2%?++*P(d/2). 
PROOF : We have from (i) 
m 
(2.3) 4(y)= J e-@/(t) dt. 
0 
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Multiplying both sides of (2.3) by $“J,( y ) p z p and integrating between the 
limits (0, bo) with respect to y, we have 
(2.4) 7 Y%@Y? NY) dy = 
0 
L? ~“Jf(x~fi) dy 7 e-W) &. 
0 
On changing the order of integration, which is permissible due to the 
conditions mentioned in the theorem ; it follows 
1 
R.H.S. = 7 f(t) dt r @e-gtJf(zyp) dy, 
(2.5) 
0 0 
= f t-“-l e--x/t” f(t) dt. 
From (2.4) and (2.5), we get 
1 y”Jf(mf) $(y) dy= i r W-* e-Z*f(t-l/p) 6% 
Now using (ii) to get the desired result 
3. HANKEL TRANSFORMS OF GENERAL ORDER. Suppose ,~=l, and 
f(t) =Ple-@. The Laplace transform of f is t$. 
:. 4(y)= F(v) 2-u/2e@/8D-, 6 , (see [9], page 146). 
0 
The Laplace transform of t”-‘/(l/t) is P(s). 
. . . j+.)+3/2 ; 
0 
(r-A)‘3 case c[(v-A- 1) n] 
Hence from (2.2), we get 
89 
Similarly if we take f to be the following in theorem 1 (with ,u= 1), 
i 
tJv(t) 
t” Jv(t) 
fW= 
I 
p-le-vt 
tv-1 &I4 D 
-2d-1w 
td-+ Jzv(2lht) 
\ t3+* ea12t wv, v(a/t) 
then we arrive at the following results: 
(/ HA $-eu+* 
( 
exp ($) D-zv (A)) = n3’2 c$$~~~~, 2)z1 . 
(3.4) \ .x(4v/3)--(@)-W2) JA-r+l,L-v+f 1 
x2 1'3 
u > 
3 
is 
-COB [(w-a- l)n]. 
, ‘Jrr-~-1. -t (3 ($r13) +sin[(v-A-l)n]J,,-l-t,t 
R(1)> -1, R(2v-A)>& 
-6-v 1 
$+d-9+*(2y2- l)-‘d+v”zPv~g- 1 1/2 ; x 
(>I 
r(B+A-v+3/2)F(2v-23,-2)x,++ F 2  
= -  
~~r(l+26)r(2v)2’“-d)‘e ’ 
(3.5) 
x2 -- 
8 
T(3,-v+l) x2~-~--3’2 1F2 
+ T(l+d)I72v) 2(96+3.)/2+1 
_ q1-v+ 1/q xzv-n-t X2 
T(2v) r(6 + l/2) 2(w+3a)‘z+r+* --; 8 > 
R(~+c?-v)> -312, R(2v--4>1/2, &i+d)> -2. 
(3.6) 
x~+‘--~-t qv - A+ 6 _ l/q ax2 a-v-d+* 
p+zv-a II F(v+2-6+3/2) 4 ( > 
f12 v+A-d+3/2,&~--6+3/2;~; 
( > 
+ F(A-v-6+ l/2) 
r( 1 + 2w) 
1+2v, v-l+s+l/2;“; )I ) 
R(26+2v-3L-t1/2)>0, R(A)> -1. 
(3.7) ~(L-2~+1)~(l-44v+1)2”-“~+~ 
= ~(A-4vf1/2)r(2v+1/2)+v+3’22P1 
R(A)> -1, R(3,-4v)> -1, R(4v-A)> -l/2. 
4. MORE APPLICATIONS. Suppose ,u = l/2 and f(t) = tv-le-l/@t). The 
Laplace transform of f is 4, (see [9], page 146) 
4(y) = 21-vv-v’2k,(Vy). 
The Laplace transform of t2”-lf( l/t2) is F(t), (see [9], page 146) 
P(x)=r(21-22v+2) 2a-w+1e5a~202~-2~_2(1/2 x). 
Hence from the theorem, we get 
(4.1) 7 y2a-V+1k,(y) Jf(xy) dy=2a~(2A-22v+2) exa/2D2,-~-2(1/2 x), 
0 
R(A)> - 1, R(3,-v)> - 1. 
Now writing Ji in series form from (1.3) and integrating term by term 
on the left hand side of (4.1) with the help of the known result ([9], 
page 331, result (26)), we get 
i 
m (-iy2r 
(4.2) r?o r! 
~ r(il--v+1+1/2r)*v= 
=~-ar(23,-22v+2)e”‘2D2,_~-2(~2 x). 
Similarly if we take f(t) equal to P-1 exp (-t) and 
t-h exp 
( > 
- ; Wk,m(l/t), 
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then we get the sum of the following series in terms of known special 
functions. 
(--lY 
r!F(l+A++q 
B 
7-O 
If;+l,w-A-1-f 
&3/2 xf2(S-& -1)/S 
sin [(v--A-- l)n]- J,+~-~,~,~--rl-~ 
i 
2 (-1)’ 
r A+k-m+ f 
( > ( 
F I+k+m+ f 
> 
r-o 2rr! r(l+A+ar, 
-21 
= r(k+Afm++) ~2 
zr(l+n) 2 
- F(il+k+l&m)2F2 
q3, + 312) R(A+kfm+*)>O. 
5. INTEGRALS. By proceeding on the lines of (4.1) and taking f(t) 
in the following form: 
: 
P-l exp ( - 2)lat) 
fW= t” Jzv(@) 
t”-‘2-l J,,( 21/o) 
t” YmW 
and using the theorem to get the following integrals. 
p+2,y-1-1 = ~(2,)&1-u/2 h-20+2 (f44~ 4, 
I 
(5.3) 
+ um-4 0272(2,+1,2)--m-t1;~y) 
/ 2r(2f.+2v--?n+q r(l+v) --2, X 1 dy 
= W2(x2 + 4b)“-m+0’2+1 ‘21+ 2, - 2m + 1 ( ) m ’ 
\ = 2y2v(vG)k2v(viG), 
R(A)> - 1, R(v)> -l/2. 
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